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I.  HISTORICAL. 

Staudinger^was  the  first  to  work  out  a  good  method  for  the 
preparation  of  oxalyl  chloride.  He  let  one  mole  of  anhydrous 
oxalic  acid  and  two  moles  of  PClg  react  in  the  cold,  and  obtained 
a  5O-6O76  yield  of  the  acid  chloride. 

Staudinger's  product  was  colorless  liquid,  boiling  at  64? 
He  found  that  with  water  it  was  decomposed  quantitatively  to 
give  carbon  dioxide,  carbon  monoxide  and  hydrogen  chloride.  It 
reacted  readily  with  ethyl  alcohol  to  give  the  oxalate,  and 
oxamines  were  obtained  from  its  reaction  with  ammonia  and  amines, 

which  were  normal  reactions  of  acid  chlorides. 

o 

Staudinger    studied  the  action  of  oxalyl  chloride  in  the 
Friedel  and  Crafts  reaction.  He  hoped  to  obtain  1-2  diketones 
by  this  meanB,and  in  some  cases  he  did,  although  the  yields  were 
Bmall.  The  speed  of  reaction,3  he  found,  had  much  to  do  with  the 
products  obtained.  With  such  substances  as  anisole,  mesitylene, 
and  dimethylaniline,  where  there  is  an  active  hydrogen  in  the 
benzene  nucleus,  he  obtained  the  diketone.  In  the  cases  of  such 
substances  as  benzene  and  brora  benzene,  where  there  is  no  such 
active  hydrogen,  he  obtained  only  the  ordinary  ketone.  High 
temperatures  also  aided  the  formation  of  the  ordinary  ketone, 
since  oxalyl  chloride  on  simply  heating  with  aluminium  chloride 
in  carbon  bisulphide  solution  decomposes  into  carbon  monoxide 
and  phosgene.  Liebermann    also  studied  this  reaction  and  found 
that  at  high  temperatures  oxalyl  chloride  acted  like  phosgene, 
while  low  temperatures  and  the  presence  of  aluminium  chloride 
aided  the  formation  of  diketones. 


Staudinger^  studied  the  action  of  oxalyl  chloride  on  a  series 
of  carbonyl  containing  substances,  and  found  that  its  action  was 
similar  to  that  of  inorganic  acid  chlorides,  replacing  the  car- 
bonyl oxygen  by  chlorine. 
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With  raercaptanB,     thio-esters  were  obtained.  Ureas  ,  hydrazines 

9  10 
and  amino  acids'    gave  the  normal  oxalic  acid  derivatives.  In 

some  cases  however  the  oxalyl  chloride  acted  like  phosgene. 

In^  the  endeavor  to  prepare  some  substituted  phenyl  esters 

of  oxalic  acid,  the  action  of  oxalyl  chloride  on  phenols  under 

different  conditions  was  tried.  When  used  alone,  the  results 

were  very  poor,  due  chiefly  to  the  volatility  of  the  chloride. 


In  the  presence  of  pyridine    however,  the  reaction  went  smoothly, 

giving  practically  quantitative  yields  of  the  substituted  phenyl 

esters.  In  only  one  or  two  cases  was  any  difficulty  encountered* 

Salicyl-aldehyde  gave  a  tarry  like  mass,  and  hydroquinone  gave 

chiefly  a  dehydration  product.  Because  of  the  increased  tendency 

to  dehydrate  at  higher  temperatures,  these  reactions  with  oxalyl 

chloride  had  to  be  carried  out  in  the  cold. 
12 

The      action  of  oxalyl  chloride  on  primary,  secondary,  and 
tertiary  alcohols  was  next  studied.  As  characteristic  primary 
alcohols,  n-propyl,  lsobutyl,  isoamyl,  and  benzyl  alcohols  were 
selected.  Oxalyl  chloride  was  allowed  to  act  on  these  directly 
at  room  temperature.  The  proportions  used  were  two  moles  of  the 
alcohol  to  one  mole  of  the  chloride.  In  each  case  reaction  was 
immediate,  and  simple  esters  were  formed.  These  esters  were  very 
pure  and  the  yields  were  practically  quantitative. 

For  secondary  alcohols,  benzhydrol,  phenyl  methyl  carbinol, 
and  menthol  were  studied.  Benzhydrol  in  benzene  solution  gave 
a  small  yield  of  benzhydrol  ether. Phenyl  methyl  carbinol  and 
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menthol  were  treated  without  a  solvent  and  the  main  products 
obtained  were  styrene  and  menthene. 

For  tertiary  alcohols,  trimethyl  carbinol,  dimethyl  ethyl  car- 
binol,  triphenyl  carbinol  and  pinacone  were  tried.  In  each  case 
except  that  of  the  pinacone,  two  molecules  of  the  alcohol  to  one 
of  the  acid  chloride  were  used;  with  the  pinacone  one  molecule 
of  the  alcohol  to  one  of  the  acid  chloride  was  the  proportion. 
The  triphenyl  carbinol  was  dissolved  in  benzene,  but  no  solvent 
was  used  with  the  others.  Reaction  took  place  at  once,  and  chlor- 
ides were  obtained  from  the  first  three,  with  the  separation  of 
oxalic  acid.  The  purity  and  yields  of  the  products  were  not  so 
good  as  in  the  case  of  the  primary  alcohols.  Nevertheless  they 
were  satisfactory.  Two  substances  were  obtained  from  the  reaction 
with  pinacone-pinacoline,  and  the  corresponding  carbonic  acid 
ester . 

The  most  common  reagents  for  hydroxyl  groups  are  acid  chlorides, 
acid  anhydrides,  diphenyl  chlor  urea  and  phenyl  isocyanate. 

The  acid  chlorides  in  most  common  use  are  acetyl  chloride 

and  benzoyl  chloride.  Acetyl  chloride  reacts  with  primary  and 

secondary  alcohols  to  give  good  fields  of  the  acetates.  With 
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tertiary  alcohols      it  gives  chlorides.  The  reaction  with  the 
lower  members  of  the  aliphatic  series  is  violent.  With  more  com- 
plex alcohols  however,  rather  vigerous  treatment  is  necessary. 

Acetic  anhydride  is  the  most  common  reagent  of  this  type  for 
hydroxyl  groups.  This  reaction  goes  well  as  a  rule  with  primary 
and  secondary  alcohols.  In  some  cases  however,  this  is  not  true. 
Such  cases  will  be  discussed  later.  With  tertiary  alcohols15  the 
reaction  goes  with  great  difficulty,  since  it  is  necessary  to 
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heat  them  in  a  bomb  furnace  from  eight  to  ten  hours,  at  temper- 
atures varying  from  120°-150°. 

Phthalic  anhydride  and  succinic  anhydride  are  also  used .These 
react  easily  with  primary  alcohols  to  give  quantitative  yields 
of  the  esters.  With  secondary  alcohols,  the  reaction  goes  with 
difficulty,  giving  small  yields.  Tertiary  alcohols  do  not  react. 

Another  substance  used  in  reactions  with  hydroxyl  compounds 


is  diphenyl  chlor  urea,      ' /N-C-Cl.      This  substance  can  be  used 


as  a  general  reagent  for  phenols,  and  reacts  with  primary  and 
secondary  alcohols,  with  a  few  exceptions,  giving  crystalline 
substances  in  good  yields.  It  does  not  react  with  tertiary  alco- 
hols however. 

18 

Phenyl  isocyanate      is  also  used  as  a  reagent  for  hydroxyl 
groups.  It  reacts  with  phenols  and  alcohols.  However  it  requires 
strenuous  treatment,  often  heating  in  a  closed  tube  to  100°.  The 
yields  vary  from  12-64$. 

All  of  these  reagents  have  one  failing  in  common.  They  react 
not  at  all,  or  with  extreme  difficulty,  with  tertiary  alcohols 
to  give  esters.  Oxalyl  chloride  reacts  with  phenols  to  give 
quantitative  yields  of  the  esters.  It  is  also  the  most  reactive 
of  the  acid  chlorides.  For  these  reasons  it  was  thought  that  it 
could  be  used  as  a  reagent  for  tertiary  alcohols.  As  yet  the 
action  of  oxalyl  chloride  has  been  tried  on  only  three  tertiary 
alcohols,  triphenyl  carbinol,  diethylphenyl  carbinol  and  di- 
phenyl methyl  carbinol*  The  reactions  were  all  tried  at  room  tem- 
perature, and  small  yields  of  a  condensation  product  were  ob- 
tained in  the  cases  of  the  triphenyl  carbinol  and  the  diphenyl 


0 


0 

methyl  carbinol.     At  0    the  reactions  did  not  go  at  all.  It  is 
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believed  that  by  regulation  of  the  conditions  of  the  experiments 
good  yields  of  the  oxalates  can  be  obtained. 

The  secondary  alcohols  yielded  oxalates  in  every  case.  The 
reactions  were  carried  out  at  0°,  which  might  account  for  the 
small  yields  obtained  in  a  few  cases.  Usually  however,  the  yields 
were  good. 

The  products  obtained  from  these  reactions  were  crystalline 
in  nearly  every  case  and  were  obtained  in  a  very  pure  state. 
This  is  an  advantage  over  some  of  the  other  reagents,  which  give 
liquids  with  the  same  alcohol.  For  example,  benzhydrol  acetate 
is  a  liquid  while  the  oxalate  is  a  solid,  melting  at  67°-68? 
Likewise,  menthol  gives  a  liquid  acetate  but  a  solid  oxalate. 
When  solid  products  are  obtained,  smaller  amounts  of  material 
may  be  used. 

Ease  of  reactions  is  another  factor.  To  form  the  acetate  of 

menthol  it  is  necessary  to  heat  the  alcohol  with  acetyl  chloride 
o 

to  100    for  several  hours,  while  the  reaction  with  oxalyl  chlor- 
ide goes  at  0°.  The  yield  of  the  oxalate  was  small  but  it  is 
believed  that  the  conditions  can  be  so  regulated  as  to  give 
good  yields  of  the  oxalate. 

Acetic  anhydride  reacts  easily  with  most  primary  and  sec- 
ondary alcohols.  There  are  several  exceptions  to  this  rule  how- 
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ever,  for  example  the  reaction  with  benzyl  alcohol      has  to  be 

Q 

carried  out  in  a  closed  tube  at  150  .  Then  dihydrocarveol  must 
be  heated  for  two  hours  in  order  to  react.  Menthol,  which  is 
closely  related  to  dihydrocarveol  structurally,  reacts  with  very 
much  greater  ease  with  oxalyl  chloride.  Tertiary  alcohols15 
react  with  acetic  anhydride  only  when  heated  for  several  hours 

in  a  bomb  furnace.  As  indicated  above,  a  reaction  between  oxalyl 


chloride  and  triphenyl  carbinol  and  diphenyl  methyl  carbinol 
was  obtained.  The  yields  obtained  were  small  but  it  is  believed 
they  can  be  increased.  The  substances  obtained  from  these  re- 
actions have  not  been  analyzed  as  yet,  but  they  are  probably 
the  oxalates  since  the  melting  points  of  the  other  possible  der- 
ivatives do  not  agree  with  the  melting  points  of  our  product s* 

The  other  reagents  show  the  same  lack  of  reactivity  towards 
the  tertiary  alcohols  that  acetic  anhydride  does,  and  in  some 
cases  it  is  even  more  marked. 

The  anhydrides  of  succinic  and  phthalic  acids  do  not  react 
with  tertiary  alcohols  at  all,  and  react  with  secondary  alcohols 
with  difficulty.  Diphenyl  chlor  urea  likewise  does  not  react 
with  tertiary  alcohols.  Phenyl  isocyanate  sometimes  requires 
heating  to  100°  in  a  closed  tube  in  order  to  react  with  alcohols 
other  than  tertiary.  The  yields  are  often  small  also.  So  far  as 
the  secondary  alcohols  are  concerned,  we  have  experienced  little 
difficulty.  The  reactions  all  went  at  0°,  giving  good  yields 
in  most  cases.  In  the  other  cases  the  yields  can  probably  be 
improved  by  regulating  the  temperature  conditions.  With  primary 
alcohols,  the  reactions  with  oxalyl  chloride  gives  quantitative 
yields  of  the  esters. 

II.  EXPERIMENTAL. 

The  general  proceedure  followed  in  this  work  is  as  follows: 
About  25  c.c.  of  pyridine  are  cooled  well  in  ice  and  the  theo- 
retica,  amount  of  oxalyl  chloride  is  added  slowly.  A  yellow 
addition  product  separates  out  in  lumps.  These  are  crushed  with 
a  spatula  before  proceeding  further.  To  this  is  added  two  moles 


of  the  alcohol  dissolved  in  pyridine,  and  well  cooled.  The  mix- 
ture is  then  allowed  to  stand  two  or  more  hours,  usually  in  a 
freezing  mixture.  It  is  then  poured  into  ice  and  dilute  hydro- 
chloric acid.  The  pyridine  goes  into  solution  and  the  ester 
separates  out  and  is  filtered  off,  dried  and  recrystallized. 

The  following  secondary  alcohols  were  used:-  benzoin,  benz- 
hydrol,  piperonyloin,  phenyl  tolyl  carbinol,  isopropyl  alcohol 
and  menthol.  The  time  of  reaction  varied  from  one  half  hour, 
in  the  case  of  benzoin,  to  four  hours  ,  in  the  case  of  the  men- 
thol. The  reactions  went  smoothly,  giving  the  oxalate  in  each 
case.  The  yields  in  the  cases  of  the  isopropyl  alcohol  and  the 
menthol  were  disappointing,  being  Af,  and  17$  respectively.  By 
regulating  the  conditions  of  temperature,  the  yields  of  these 
can  probably  be  increased.  All  the  oxalates  with  the  exception 
of  the  isopropyl  oxalate,  were  solids.  They  separated  out  in  a 
very  pure  condition  and  were  easily  recrystallized. 

The  following  tertiary  alcohols  were  also  tried:-  triphenyl 
carbinol,  diethyl  phenyl  carbinol,  and  diphenyl  methyl  carbinol* 
At  0°  these  substances  did  not  react.  At  room  temperature  the 
triphenyl  carbinol  and  diphenyl  methyl  carbinol  reacted,  to  give 
small  yields  of  crystalline  substance  -  probably  the  oxalates. 
At  0°  the  diethyl  phenyl  carbinol  did  not  react. 

Qxalyl  Chloride . —  Oxalic  acid  was  powdered  and  placed  on  a 
porous  plate  and  dried  for  four  hours  at  110°.  Ninety  grams  of 
this  dried  oxalic  acid  were  placed  in  a  round  bottom  flask  equipp 
ed  with  a  reflux  condenser  and  420  grams  of  powdered  phosphorus 
penta  chloride  were  added  in  small  portions,  with  shaking.  The 
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mixture  waB  then  allowed  to  stand  for  twenty  four  hours  "by  which 
time  it  had  liquified.  The  liquid  was  decanted  into  a  flask 
equipped  with  a  fractionating  column  and  fractionally  distilled. 
The  fraction  boiling  up  to  100°  was  redistilled,  and  the  portion 
giving  over  at  64°-67°  was  taken  as  oxalyl  chloride. 

2.  Secondary  Alcohols. 

Benzoin  Oxalate Thirty  c.c  of  pyridine  were  cooled  in 
a  freezing  mixture  of  ice  and  salt,  to  this  was  added  ten  grams 
of  oxalyl  chloride.  The  chloride  was  added  too  fast  however  and 
some  charring  took  place.  The  yellow  lumps  of  the  addition  product 
were  crushed  and  a  well  cooled  pyridine  solution  of  33  gms .  of 
benzoin  in  pyridine  were  added.  The  mixture  was  allowed  to  stand 
at  room  temperature  for  half  an  hour  when  it  was  poured  into  a 
large  beaker  containing  ice  and  hydrochloric  acid.  The  pyridine 
went  into  solution  and  the  ester  separated  as  a  white  solid. 
This  was  filtered  and  the  product  washed  with  dilute  hydrochloric 
acid  and  then  with  water.  The  weight  of  the  dried  oxalate  was 
19  gms.;  51$  yield.  Recrystallized  from  nitro  benzene  -  melting 
point  243°-245°.  Analysis  of  the  oxalate  -  Theory  -  G=  75.31$ 
H=  4.60$  .  Found  C=  74.67$    H=  4.75$.  Weight  of  material  =  .199208 
weight  of  COgS. 54545  gms.;welght  of  Hg0  =  .08525  gms. 

Benzhydrol  Oxalate The  proceedure  indicated  above  was 

followed  using  5  gms.  benzhydrol  and  1.7  gms.  of  oxalyl  chloride 

in  20  c.c.  of  pyridine.  The  mixture  stood  at  0°  for  three  haurs . 

The  oxalate  was  recrystallized  from  petrol  ether.  Yield  of  the 

oxalate  2.5  g.  -  44$.  Melting  point  142°-143°.  Analysis:- 

theory  0=  79.62$    H=  5.21$  :  wgt.  of  material  =  .18415  g. 
found    C=  79.76$    H=  5.46$  ;  wgt.  of,  g0^  = 
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Piperonyloin  Oxalate.--  Five  grams  of  piperonyloin  in  pyridine 
and  one  gram  of  oxalyl  chloride  were  used.  The  mixture  stood  at 
0°  for  one  and  one  half  hours,  then  at  room  temperature  for  two 
hours.  The  oxalate  was  recrystallized  from  nitro  benzene.  The 
yield  was  4  g.  -  78^  ;  melting  point  225°-226°.  Analysis 


theory  C  =  82.39%  H  =  3.36$ 
found    C  =  61. 68$      H  =  3.67^ 


wgt.  of  material  =  .2203  g. 
wgt.  of  C02=  .4983 
wgt.  of  Hg0  =  .07281 


To  an  alcohol  solution  of  25  g.  of  phenyl  tolyl  ketone  (pre- 
pared by  the  Friedel-  Crafts  reaction)  was  added  1  Kg.  of  sodium 
amalgam.  This  stood  over  night  and  was  then  heated  on  the  water 
bath  for  two  hours.  The  alcohol  was  distilled  off  and  water  added 
and  the  solution  faintly  acidified  with  dilute  sulphuric  acid. 
This  solution  was  then  extracted  with  ether  and  the  ether  evap- 
orated. The  product  was  recrystallized  from  ligroin;  melting 
point  68°.  Analysis :- 

theoretical  for  the  pinacone  C  =  78.87  %    H  =  6.10  % 

found  C  =  78.33  %    H  =  6.54  % 

Phenyl  Tolyl  Carbinol .— »  Thirty  grams  of  phenyl  tolyl  ketone, 
prepared  by  the  Friedel  -  CraftB  reaction  from  benzoyl  chloride 
and  toluene,  were  dissolved  in  300  g.  of  95$  alcohol  and  an  equal 
volume  of  water  added.  Sodium  amalgam  was  added  in  small  portions 
till  twice  the  theoretical  amount  of  sodium  was  present.  This 
stood  for  six  hours,  when  the  alcohol  was  distilled  off  and  the 
solution  diluted  with  water  and  acidified  slightly  with  dilute 
sulphuric  acid.  The  solution  was  extracted  with  ether  and  the 
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ether  evaporated.  The  product  was  recrystallized  from  ligrcin 
the  yield  being  5.5  g., melting  point  52°-  53°. 

Phenyl  Tolyl  Oxalate. —  Two  grams  of  phenyl  tolyl  ketone  were 
dissolved  in  pyridine  and  added  to  .70  g.  oxalyl  chloride  in 
pyridine.  The  mixture  stood  in  ice  for  one  hour  and  when  ponred 
into  ice  and  hydrochloric  acid,  an  oil  separated  which  soon 
solidified  however.  The  oxalate  was  recrystallized  from  ligroin, 
the  yield  being  1  g.-  41$  ,  the  melting  point  86°-87°. 

Analysis  I.  Analysis  II. 

theory  C  =  80.00  f      H  =  5.77%  C  =  80.00  %      H  =  5.77  % 

found    C  =  79.68  ^      H  =  5.92$  C  =  79.61  $      H  =  5.95  ft 

Isopropyl  Oxalate.—  Fifteen  grams  of  isopropyl  alcohol  and 
15.87  grams  of  oxalyl  chloride  were  used.  The  mixture  stood  for 
two  hours  in  ice  an  oil  being  obtained  which  was  washed,  dried 
and  distilled.  The  boiling  point  was  189°.  Literature  gives  the 
boiling  point  as  190°.  The  boiling  point  was  taken  in  a  capillary 
boiling  point  apparatus  the  yield  being  1.05  g.  -  4#. 

Menthol  Oxalate . —  Five  grams  of  menthol  and  2.03  grams  of 
oxalyl  chloride  were  used  and  the  mixture  stood  for  two  hours 
at  a  temperature  below  0°.  On  pouring  into  water,  hydrochloric 
acid  and  ice, an  oil  separated  which  soon  partly  solidified  and 
.3  g.  of  unchanged  menthol  was  recovered.  On  distillation  the 
oil  solidified  and  proved  to  be  the  oxalate.  Yield  .8  g.  The 
experiment  was  repeated  using  the  same  amounts  but  allowing  the 
mixture  to  stand  4  hours  when  an  oil  separated  which  after  dis- 
tillation solidified.  The  melting  point  was  65.5  -  67°,  literature 

gives  the  melting  point  as  67°-68°  .  Yield  lg.-17^. 


III.  Tertiary  Alcohols. 

The  same  general  proceedure  was  followed  as  in  the  case 
of  the  secondary  alcohols. 

Trlphenyl  Carbinol. —  1.2  gms .  of  oxalyl  chloride  and  5  gm. 
of  triphenyl  carbinol  were  used  and  allowed  to  stand  at  0  for 
four  hours,  5  gm.  of  crude  triphenyl  carbinol  being  recovered. 

The  experiment  was  repeated  using  4  grams  of  the  carbinol 
and  .97  grams  of  oxalyl  chloride.  It  stood  for  fifteen  minutes 
at  room  temperature.  3.5  grams  of  triphenyl  carbinol  were  re- 
covered . 

The  experiment  was  again  repeated  using  5  grams  of  the  car- 
binol and  1.22  grams  of  oxalyl  chloride  which  was  allowed  to 
stand  one  and  one  half  hours  at  0°,  5  grams  of  crude  triphenyl 
carbinol  being  recovered. 

The  experiment  was  again  repeated  using  3  grams  of  the  car- 
binol and  1.4  grams  of  oxalyl  chloride  which  stood  six  hours 
at  room  temperature  %  1.7  grams  of  triphenyl  carbinol  and  1.1  grams 
of  a  substance  melting  at  160°-161°  being  isolated.  This  sub- 
stance has  not  yet  been  analyzed.  It  is  not  triphenyl  chlor 
methane  however,  since  that  melts  at  100°-  101°. 

Diethyl  Phenyl  Carbinol . —  This  carbinol  was  prepared  accord- 
ing to  D.R.P.  166899.  To  16  grams  of  magnesium  in  100  grams  of 
absolute  ether,  72.6  grams  of  ethyl  bromide  were  added  keeping 
the  flask  cold.  It  stood  for  24  hours.  The  Grignard  solution 
was  dropped  slowly  from  a  separatory  funnel  on  an  absolute  ether 
solution  of  40.6  grams  of  benzoic  acid.  A  yellowish  precipitate 
separated  which  was  allowed  to  stand  for  twenty  four  hours  and 
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then  poured  into  ice  and  dilute  sulphuric  acid.  A  clear  solution 
was  obtained  which  was  extracted  with  ether.  This  ether  solution 
was  shaken  with  sodium  carbonate  till  it  was  free  from  acid  and 
was  dried  over  fused  potassium  carbonate.  The  ether  was  evaporated 
and  the  product  distilled  in  a  vacuum.  Boiling  point  119-121° 
at  28  mm.  Yield  9  grams. 

Diethyl  Phenyl  Oxalate . —  Nine  grams  of  the  diethyl  phenyl 
carbinol  and  3.48  grams  of  oxalyl  chloride  were  used.  The  mix- 
ture stood  for  two  hours  at  0°.  When  it  was  poured  into  ice  and 
dilute  hydrochloric  acid  an  oil  separated  which  was  extracted 
with  ether,  dried  with  sodium  sulphate  and  distilled  after 
evaporating  the  ether.  6.9  grams  of  diethyl  phenyl  carbinol  were 
recovered . 

The  experiment  was  repeated  using  6.9  grams  of  the  carbinol 
and  2.67  grams  of  oxalyl  chloride.  The  mixture  stood  for  two 
hours  at  room  temperature.  Five  grams  of  diethyl  phenyl  carbinol 
were  recovered. 

Dl phenyl  Methyl  Carbinol.  D.R.P.  166899.°-     To  16  grams  of 
magnesium  in  166  grams  of  absolute  ether,  were  added  104  grams 
of  brombenzene  whioh  stood  for  twenty  four  hours.  The  Grignard 
reagent  was  dropped  slowly  from  a  separatory  funnel  on  65.3 
grams  of  finely  powdered  potassium  acetate  suspended  in  100  grams 
of  ether.  While  the  reagent  was  being  added  the  flask  was  shaken 
vigorously  and  kept  cold  with  a  freezing  mixture.  The  mixture 
was  allowed  to  stand  for  twenty  four  hours  when  it  was  poured 
into  ice  and  dilute  hydrochloric  acid  and  was  then  extracted 
with  ether.  After  drying  the  solution  over  sodium  sulphate  the 
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the  ether  was  evaporated  and  the  carbinol  solidified.  The  di- 
phenyl  was  removed  by  washing  with  cold  petrol  ether.  Yield  5.5  g. 
Melting  point  80°-81°. 

Pi phenyl  Methyl  Oxalate A  pyridine  solution  of  1.76  grams 

of  oxalyl  chloride  was  treated  with  a  pyridine  solution  of  5.5 

grams  of  diphenyl  methyl  carbinol.  The  mixture  stood  for  two 

hours  at  0°.  A  product  melting  at  145°-160°  was  obtained,  washed 

with  carbon  tetrachloride  and  recrystallized  from  benzene.  Melting 
o  o 

point  170  -173  .  Yield  .1  gram.  This  substance  has  not  yet  been 
analyzed . 
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III.  Scale  of  Influence  of  Trivalent  Nitrogen  In  the  Paraffin 
<* 

Monobasic  Acids. 


The  purpose  of  this  investigation  was  the  preparation  of  a 
series  of  paraffin  acids  of  the  type  N=C  -(CHg)  -GOOH,  where 
X=l,2,3,4,  etc.,  in  the  endeavor  to  show  that  the  trivalent 
nitrogen  had  a  regular  decreasing  effect  on  the  carboxyl  hydrogen 
as  the  value  of  X  increased.  The  ionization  constant  was  taken 
as  the  measure  of  that  influence.  The  particular  acid  which  was 
under  investigation  at  this  time  had  this  structure  N5  C  -  (CEg)t- 
GOOH.  This  work  was  brought  to  an  end  before  the  acid  was  syn- 
thesized when  Dr,  Derick  left  the  University. 

It  was  thought  that  this  acid  could  be  synthesized  by  con- 
densing trimethylene  oxide  and  brom  propyl  cyanide  by  means  of 
the  Grignard  reaction.  The  brom  propyl  cyanide  was  obtained  from 
trimethylene  glycol,  going  through  the  dibromide,  and  treating 
this  with  potassium  cyanide.  It  was  impossible  to  get  a  Grignard 
reagent  from  the  brom  propyl  cyanide,  however,  so  this  method 
was  discarded. 

In  the  second  attempt  to  synthesize  this  acid,  the  acetate 
of  trimethylene  chlorhydrin  was  obtained  and  an  effort  was  made 
to  condense  two  molecules  of  this  by  means  of  sodium.  The  chlor- 
hydrin was  obtained  by  treating  trimethylene  glycol  with  sulphur 
chloride.  Treating  this  with  acetyl  chloride  gave  the  acetyl 
derivative.  This  compound  however,  would  not  condense,  using 
sodium. 

#  This  investigation  was  carried  out  under  the  direction  of 
Dr.  CD.  Derick. 
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The  next  attempt  was  through  the  1-6  diphenoxy  hexane .  It 
was  hoped  to  replace  the  phenoxy  groupB  by  bromine,  then  replace 
one  of  the  bromines  by  cyanogen,  and  by  means  of  the  Grignard 
reaction,  replace  the  other  bromine  by  a  carboxyl  group-  Tri- 
methylene  dibrornide  was  treated  with  an  equivalent  of  sodium 
phenolate  in  alcohol  and  obtained  the  mono  phenoxy  compound. 
The  other  bromine  was  replaced  by  iodine,  using  potassium  iodide 
Treating  this  compound  with  sodium  the  1-6  diphenoxy  hexane  was 
obtained.  At  this  point  the  work  on  this  problem  ended. 
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